INTRODUCTION
Lycopsids (Lycopodiopsida) are an ancient group with an extensive fossil record, the group includes some of the earliest known land plants and was a major component of the Late Paleozoic vegetation (Wikstrom & Kenrick, 2001 ). The group was soon recognized as the product of an early cladogenic event in land plant evolution (Kenrick & Crane, 1997) . Recent phylogenetic analyses support this view and indicate that lycopsids are sister to all remaining vascular plants (Doyle 1998 , Pryer et al. 2004 . The fossil record provides strong evidence that the three extant lineages (Lycopodiaceae, Selaginellaceae and Isoëtaceae) also originated in the late Palaeozoic (Wikstrom & Kenrick, 2001 ).
The Lycopodiaceae is a family of homosporous Lycopsids in which the species exhibit shoot-forms associated with their habitat, sothe generic classification of Lycopodiaceae has been contentious. In the Lycopodiaceae, multiple genera, sections and subfamilies corresponding with the different shootforms, gametophyte and spore types were recognised following multi-character systematic studies on the family (Bruce 1976 , Holub 1964 , Øllgaard 1975 , 1987 , 1989 , 1990 , 1992 , 1994 , 2004 , Wagner & Beitel 1992 , Wilce 1972 . Early treatments of this family usually included all of the species together in the large and polymorphic genus Lycopodium L. (e.g. de la Sota 1977 , Rolleri 1979 , Tryon & Tryon 1982 . One exception was the small and morphologically divergent Australian and New Zealand pygmy-clubmoss Phylloglossum drummondii Kunze which was historically placed in a genus of its own (Kunze 1843) or even in a separate family. Some authors also considered the genera Huperzia Bernh. and Phlegmariurus Holub in the separated family Huperziaceae (Holub 1964 , Ching 1981 , 1982 . Recent molecular studies (e.g. Ji et al., 2008) indicated that Huperziaceae and Phylloglossaceae should be merged in Lycopodiaceae (PPG I, 2016) .
As part of floristic surveys in the Southern Cone of South America, numerous field studies in Uruguay and consultation of herbarium collections worldwide with Uruguayan specimens were carried out. The first specific attempts of taxonomic treatment of Lycopodiaceae in Uruguay were carried out by Legrand & Lombardo (1958) and Arana & Øllgaard (2012) , but they were conducted as part of major studies. Within checklists, we can highlight the studies of Brussa&Grela (2005) and Rolleri (2008) but they are out of date. Subsequently a very few publications reported new occurrences of Lycopodiaceae for the country (Gonzalez et al. 2015 (Gonzalez et al. , 2016 . A comprehensive specific taxonomic survey of Lycopodiaceae in Uruguay is still pending. Thus, the goal of the present study is to present a taxonomic revision of Lycopodiaceae occurring in Uruguay including an identification key, morphological descriptions, diagnostic illustrations, distribution maps and ecological remarks of all species.
MATERIALS AND METHODS
Uruguay (formerly República Oriental del Uruguay) is a country located in the Southern Hemisphere on the Atlantic seaboard of South America between 53 and 58 west longitude and 30 and 35 south latitude. Uruguay with 176,215 km 2 is geographically the second-smallest nation in South America after Suriname. The country is bounded by Argentina to its west and Brazil to its north and east, with the Atlantic Ocean to the south and southeast. Uruguay is part of the South American Platform and its geology consists of aPrecambrian basement cropping out in the southern part, and Paleozoic to Mesozoic sediments and Mesozoic basaltic flows in the northern region, the latter being part of the Paraná Basin (Panario et al., 2014) . Most of Uruguay is a rolling plain that represents a transition from the Argentine pampas to the hilly uplands of southern Brazil, the highest point, the Cerro Catedral (514 m above sea level), is located in the southeast of the country in the Cuchilla Grande mountain range. The country itself has flat plains on its eastern, southern, and western edges. The narrow Atlantic coastal plain is sandy and marshy, occasionally broken by shallow lagoons. The littorals of the Río de la Plata and the Río Uruguay are somewhat broader and merge more gradually into the hilly interior. Located entirely within the temperate zone, Uruguay has a humid subtropical climate, seasonal variations are pronounced, but extremes in temperature are rare, with an annual rainfall of 1200 mm yr -1 and a mean temperature of 18 °C (Panario et al. 2014) . Biogeographically, Uruguay is entirely merged into Pampean province of the Neotropical region (Morrone, 2014 ).
This study is based on the critical review of relevant literature and morphological data that were gathered from living specimens during fieldwork and from specimens on loan and/or electronic images from the following herbaria: BA, CORD, CTES, G, JUA, K, LIL, LP, MCNS, MERL, MVBJ, MVFA, MVM,P, RB, RCVC, RIOC, SI and SRFA. We also conducted field trips to different regions of the country and studied the original description and type specimens of all names cited for Uruguay, the relevant information referred to the distribution and habitat features. Sampling was done in an unsystematic way in order to go through all of the vegetation types in Uruguay. Information regarding the habitat and habit of collected plants was recorded. The plants were collected and processed according to standard techniques for lycophytes (Bridson & Forman 1998) and the voucher specimens are kept in RCVC and MVFA herbaria. All taxa are arranged by alphabetical order and Author names of taxa were abbreviated according to the International Plant Names Index (IPNI) (Brummit & Powell 1992) .Morphological descriptions were based on Arana & Øllgaard (2012) and and the descriptions of the spores are based mainly in Ramos Giacosa et al. (2016) .Mapping of geographic distributions employed Corel DRAW Graphics Suite X6 software. Geographical coordinates are given for all collected specimens. Coordinates not available on the original labels of ancient material were assigned to the middle point of the department of occurrence or looking for the locality in Google Earth.
RESULTS AND DISCUSSION
The family Lycopodiaceae is represented in Uruguay by eight taxa representing six genera grouped in the three subfamilies: Huperzioideae (Phlegmariurus),Lycopodioideae (Diphasiastrum, Lycopodium) and Lycopodielloideae (Lycopodiella, Palhinhaea, Pseudolycopodiella); Lycopodiella geometra is a new species for Uruguayan flora, and the species Phlegmariurus reflexus is confirmed for the flora, the last one is a novelty of genus level. The best represented genus is Lycopodiella, with three species, the other genera are represented by one species each.Despite the Uruguayan biodiversity of Lycopodiaceae, the populations of Diphasiastrum thyoides, Lycopodiella tupiana,Lycopodium clavatum and Phlegmariurus reflexus in Uruguay represent the austral limit of the distribution of the species, which is important in floristics, biogeographical and conservation viewpoints.
Most species occur in the northeastern part of the country, especially in the northeastern highlands (montane grasslands), andin the northernmost part of the coastal lowlands around the southern limit of the Atlantic rain forest. Lycopodiaceae Mirbel, in Lamarck & Mirbel, Hist. Nat. Veg. 4: 293 (1802) . Type:-Lycopodium L.
Taxonomic treatment
=Huperziaceae Rothm., Feddes Repert. 66: 236 (1962 Sporophytes with subterranean, or creeping to subscandent main stems; branchletsdorsiventral, anisophyllous with decussate, trimorphic lycophylls, one dorsal and one ventral rank of narrow lycophylls, and two lateral ranks of broad laterally compressed lycophylls; branchlet leaves herbaceous throughout; strobili pedunculate; sporophylls subpeltate; sporangial epidermal cells with evenly sinuate side walls; spores reticulate on all faces; gametophytes dauciform. X= 23.
This description applies to the Southamerican material only. Some species (especially in North America and East Asia) have radial, isophyllous branchlets.
Diphasiastrum occurs in the Northern temperate, arctic and alpine regions, mountains in the tropics, absent from Australia, presenting approximately 23 species. Two species in South America with one of them occurring in Uruguay (Gonzalez et al. 2015) .
1a. Diphasiastrum thyoides (Willd.) Holub, Preslia 47: 108. 1975 Plants with creeping, trailing to scandent aerial parts. Main stems usually aboveground, terete. Main stem lycophylls relatively distant, borne in irregular spirals, or subverticillate, subulate, appressed to ascending. Aerial shoots arising from the rhizomes in a dorsolateral position, ascending to erect, up to 50 cm tall. Main upright axis terete to somewhat flattened, bearing lateral, flattened, fan-shaped branchlet systems. Ultimate branchlets flattened, dorsiventral, anisophyllous, with trimorphic, decussate lycophylls in 4 ranks. Distal, median branchlet lycophylls with pointed, subulate to acicular, appressed, 1-2 mm long, free blades, and a conspicuous, prominently decurrent base. Lateral branchlet lycophylls bilaterally compressed, long-decurrent, the free blades 1-3 mm long, appressed to spreading, acuminate to long-pointed. Ventral lycophylls inconspicuous, acicular, without decurrent base, 1-2 mm long. Strobili pedunculate. Peduncles terminating main erect axis or major axes of distal branchlet systems, up to 25 cm long, terete, with rather distant, subulate, appressed lycophylls, each bearing 4-9 pedicellate strobili. Strobili 1.5-5 cm long. Sporophylls usually borne in alternating whorls of 3, forming 6 longitudinal ranks, subpeltate, with a basiscopic, median wing on the stalk, with broadly deltate-ovate, long-cuspidate, ca. 2-3 mm long, 1.5-2 mm wide exterior face, with erose-laciniate to almost entire, broadly membranous margins. Sporangia 1.5-2 mm diam. Spores densely reticulate on all faces. Distribution and habitat: Throughout moist mountainous regions of Tropical America, south to central Argentina and southeast Uruguay, this point represents the southernmost limit of the distribution of the species. The species in Uruguay occurs in fields andstony fields with high solar radiation. Holub, Preslia 36: 20, 22. 1964 
Lycopodiella
Plants creeping on wet ground. Roots emerging immediately on underside of stems. Horizontal stems on substrate surface, supine or arching. Upright shoots forming very leafy peduncles scattered along horizontal stems, unbranched. Strobili solitary, fully differentiated from peduncle or peduncle not differentiated, tip blunt to ± acute; peduncle leafy, lycophylls not in distinct ranks, not imbricate, usually monomorphic, linear-lanceolate, margins commonly with a few teeth; sporophylls generally longer than peduncle lycophylls. Sporangia nearly globose. Spores rugulate, sides at equator convex, angles acute. Gametophytes photosynthetic, on substrate surface, pincushion-shaped. x = 78.
About 10 species, mainly in north temperate region and tropical America, three species in Uruguay: Horizontal shoot system arching to looping, rooted with long intervals at soil contact, bearing laterally arising, erect, up to several times subequally dichotomous branchlet systems, and dorsally arising, stiffly erect, simple or up to 3 times subequally dichotomous, at least up to 50 cm tall strobiliferous branches. Main branch of horizontal shoot system up to at least 70 cm long, covered by ascending to loosely appressed lycophylls, inundated stem portions often swollen. Main branch lycophylls usually flat, subulate, 5-8 mm long, ca 0.8-1 mm broad at the base, with coarse, spreading to hooked marginal teeth. Laterally arising erect branchlet systems at least up to 25 cm high, up to at least 4 times dichotomous. Branchlet lycophylls ascending, arcuate-ascending to arcuate-appressed, densely crowded, concealing the stem, subulate, usually abaxially convex, (2.5-) 4-6 mm long, 0.5-0.8 (-1) mm broad, with few (or some without) to many spreading teeth, often with a slightly thickened, pale, smooth apex. Strobiliferous branches with uniformly appressed lycophylls, borne in irregular, alternating low spirals or whorls of 8-10, forming 16-20 indistinct longitudinal ranks, essentially conform with those of horizontal main branch. Strobili up to 18 cm long, 8-20 mm in diam.
Sporophylls borne in altenating whorls of 8-10, forming 16-20 indistinct longitudinal ranks, subpeltate, with narrow transverse and basiscopic wings on the stalk, linear-lanceolate to lanceolate, with coarse, spreading to hooked teeth on the margin, (4-) 5-10 mm long, 1-1.5 (-2) mm broad at the base. Sporangia axillary, subglobular, strongly anisovalvate, almost completely concealed by sporophyll bases, ca 1 mm broad. Horizontal shoots appressed to the ground, firmly rooted with short intervals, bearing stiffly erect, dorsally arising,simple or rarely once forked, at least up to 45 cm tall, strobiliferous branches. Horizontal shoots at least up to 50 cm long, unequally branched in the horizontal plane, densely covered on all sides by almost uniform, somewhat upwardly secund, or spreading to perpendicular lycophylls. Lycophylls of horizontal shoots narrowly lanceolate or subulate to linear, flat, with smooth to denticulate or long-ciliate margins, soft, light green, 5-7 (-8) mm long, 0.5-1 (-1.2) mm broad at base. Ventral lycophylls of horizontal shoots conform to only half as broad as lateral and dorsal leaves. Erect peduncular branches with lycophylls radially arranged, borne in alternating whorls of 6-10, ca 1.5-3 mm apart, forming 12-20 indistinct longitudinal ranks, essentially like lycophylls of horizontal shoots, sometimes slightly narrower or with more dentate-ciliate margins, usually ascending to closely appressed. Strobili at least up to 16 cm long, 8-15 mm in diam. Sporophylls arranged as peduncle lycophylls, linear-lanceolate to broadly lanceolate from a subpeltate base, not coalescent at base, with few to many, coarse, spreading to hooked teeth on margins, 5-7 (-9) mm long,1-1.5 (-2) mm broad at base. Sporangia axillary, subglobular, strongly anisovalvate, ca. 1 mm in diam., almost completely concealed by sporophyll bases. Spores rugate, with a distinct equatorial rim. Horizontal shoots appressed to the ground, firmly rooted with short intervals, bearing stiffly erect, dorsally arising, simple at least up to 35 cm tall, strobiliferous branches. Horizontal shoots at least up to 50 cm long, unequally branched in the horizontal plane, densely covered on all sides by almost uniform, spreading to perpendicular lycophylls. Lycophylls of horizontal shoots narrowly linear lanceolate or ovate lanceolate, flat, with entire or almost entire margins, soft, light green, 4-6 mm long, 0,8-1(1,5) mm broad at base. Erect peduncular branches with lycophylls sub verticillate arranged, borne in alternating whorls of 6-10, ca 1.5-3 mm apart, forming 12-20 indistinct longitudinal ranks, essentially like lycophylls of horizontal shoots, sometimes slightly narrower, usually ascending to closely appressed. Strobili at least up to 8-10 cm long, 8-10 mm in diam. Sporophylls arranged as peduncle lycophylls, lanceolate to broadly lanceolate to ovate from a subpeltate base, not coalescent at base, with few minuscule teeth on margins, 5-7 mm long,1-1.5 mm broad at base, caudate. Sporangia axillary, subglobular, strongly anisovalvate, ca. 1 mm in diam., completely concealed by sporophyll bases. Spores rugate, with a distinct equatorial rim. Distribution and hábitat: from Southeast Brazil to Uruguay, where is relatively common in wetlands or highly humid places, from sea level to 150 m. Plants mainly trailing on ground. Roots emerging from point of origin on underside of main stems. Horizontal stems on substrate surface or subterranean, long-creeping. Upright shoots scattered along horizontal stem, round or flat in cross section, unbranched or with 1--4 lateral branchlets. Lycophylls not imbricate, linear to linear-lanceolate; leaves on horizontal stems scattered, appressed, membranous; lycophylls on lateral branchlets mostly 6-ranked or more, monomorphic with few exceptions, appressed, ascending to spreading, margins entire to dentate. Gemmiferous branchlets and gemmae absent. Strobili single and sessile or multiple and pedunculate, apex blunt to acute; peduncle, when present, conspicuously leafy; sporophylls extremely reduced, much shorter than peduncle or stem leaves. Sporangia reniform. Spores reticulate, sides at equator convex, angles acute. Gametophytes nonphotosynthetic, mycorrhizal, subterranean, flat and irregularly button-shaped, with ring meristem around circumference. x = 34.
Lycopodium is a genus with around 25 species ofmainly temperate and subarctic distribution. In Uruguay is represented by one species: Rhizomes creeping, trailing, or hanging overbanks, usually aboveground, rooting with long intervals. Aerial branches ascending to stiffly erect, to atleast 50 cm tall, repeatedly unequally branched, with strongly diverging to almost parallel branchlets. Ultimate branchlets radial. Lycophylls of mainaxes and branchlets essentially similar, borne in low alternating spirals orwhorls of 6-8(-10), forming 12-16(-20) indistinct longitudinal ranks, patent to ascending or imbricate, linear-acicular, 6-8(-14) mm long, 0.5-0.8 mm wide at the base, terminating in a long hair ormembranousapex, with smooth to sparsely denticulate margins. Strobili short-to long-pedunculate. Peduncles terminating main axes of branchlet systems, erect, to 30 cm tall, simple or branched and bearing upto 6 pedicellate strobili. Peduncle leaves distant, appressed, reduced in length, partially membranous. Strobili 1.5-6(-8) cm long, ca. 4-6 mm diam., simple, or sometimes forked. Sporophylls borne in alternating whorlsof (4-)5-6, forming (8-)10-12 longitudinal ranks, subpeltate, with a median, basiscopic, membranouswing on the stalk, with triangular-ovate to rhombicovate, acuminate exterior face, 3-5(-12) mm long, ca. 1.4-2 mm wide, with usually broadly scarious, dentate to erose-laciniate margins, and hair like apex. Sporangia 1.3-1.6 mm wide. Spores reticulate on all faces. Distribution and habitat: almost worldwide but absent in Australia. In America from Canada to Argentina and Uruguay Gonzalez et al., 2016) , where is found in rocky slopes of road banks; 0--1300 m. Plants on substrate surface, resembling small, many-branched tree. Roots emerging immediately on underside of stems. Horizontal stems branching, stolonlike, rooting where they touch ground. Upright shoots usually 1 to each arch of horizontal stems, to 3.5 mm diam., unequally, dichotomously branched with well-differentiated lateral branchlets much branched. Lycophylls not in distinct ranks, not imbricate, monomorphic, generally ascending, linear-needlelike, margin entire. Gemmiferous branchlets and gemmae absent. Strobili solitary, sessile, nodding to pendent, tip blunt; sporophylls smaller than vegetative lycophylls. Sporangia nearly globose. Spore surface rugulate; sides convex at equator. Gametophytes photosynthetic, on substrate surface, pincushion-shaped; ring meristem absent.
Palhinhaea is a very common genus in Lycopodiaceae worldwide, with 15-20 species mainly pantropical and subtropical, in Uruguay is represented by one species: Roots clustered at soil contacts of horizontal stem. Horizontal stems with lycophylls remote, linearneedlelike, recurved at base, upcurved at apex, 2.9--3.1 mm long, 0.1--0.15 mm wide at the base. Upright shoots gradually diminishing and branched successively 3 times, 3--12 cm from base to form complex treelike habit. Lateral branchlets spreading-ascending, drooping at tips, 0.2--0.4 mm wide, lycophylls needlelike, recurved basally, upcurved apically, 2--2.5 mm long, 0.1--0.2 mm wide at the base, lycophylls and stems sometimes hairy near strobili.Strobili nodding at 60--80° to subtending vegetative branch, 0.4--0.8 mm long, 1.5--2 mm wide. Sporophylls trowel-shaped, 1.5--2 mm long, 0.7--0.8 mm wide, margins fringed, teeth to 0.2 mm, mostly branched. Sporangia nearly globose. Spore surface rugulate; sides convex at equator. Plants terrestrial, or occasionally epiphytic, erect or ascending from a decumbent base, 8-30 cm long, sparsely branched, or up to 5 times dichotomous, the divisions usuallyparallel or slightly diverging; stems pale greenish to stramineouswhen dried, shoots sporangiate throughout from 2-10 cm above the ground, orin seasonally produced zones; lycophylls uniform in size and shape throughout in more or lessregular, often oblique, alternating whorls of 6 or 7 (-8) leaves, forming 12-14 (-16) ranks,crowded to somewhat distant, the distance between successive leaf whorls 1 -2 mm; lycophylls spreading or recurved to reflexed, subulate, herbaceous to subcoriaceous, 4.5-8 mm long,0.5-1 mm broad just above the base, with slightly narrowed junction to the stem, evenlytapering, with denticulate to stifflyciliolate margins, flat, or with a low to prominent anddecurrent vein below; sporangiareniform, 0.8-1.5 mm broad. Distribution and habitat: from Mexico, Mesoamerica, Antilles to South America: Colombia, Venezuela, Guyana, French Guyana, Ecuador, Peru, Bolivia, Brazil, Paraguay, Argentina and Uruguay. The species is pioneer onmoist open or shaded banks, in montane forests, rarely epiphytic on tree trunks, or in bogs, sometimes in sunny places, from 300 to 3000 m asl.
Note: Phlegmariurus reflexus was mentioned for Uruguay by Herter (1939) , without herbarium specimens of reference. Here the presence of P. reflexus for the Uruguayan flora is confirmed with the variety P. reflexus var. minus. "Recently the species was found at the south of the country, in Departamento Maldonado by Berazategui et al. (com. pers.) and also in Departamento Rivera at cerro Miriñaque".
Selected Material:URUGUAY. Rivera.Barranca de arenisca, uliginosa, próxima a ruta nacional n° 5, Km 491, próximo al A° Curticeiras. En paredón uliginoso, arenisca, con exposición este, bajo matorral de Escallonia, semisombrío,30°58'33.22"S y 55°34 '20.90"O, 3-II-2016, Brussa C., Brussa, P.&Álvarez, M. s.n. (MVJB 29545) . Holub, Folia Geobot. Phytotax. 18: 441. 1983 . Type:-Pseudolycopodiella caroliniana (L.) Holub (= Lycopodium carolinianum L.).
Pseudolycopodiella
Plants creeping on wet substrates. Roots emerging immediately on underside of stems. Horizontal stems on substrate surface, short-creeping. Upright shoots not branched, forming sparsely leafy peduncles scattered along horizontal stem, nearly naked, 9--11 mm diam. Lycophylls of horizontal stems not in distinct ranks, not imbricate, dimorphic, margins entire; lateral lycophylls narrowly linear, nearly subulate, median lycophylls1/2--2/3 shorter than lateral lycophylls, ascending. Gemmiferous branchlets and gemmae absent. Strobili solitary, not conspicuously differentiated from peduncle, tip blunt; peduncle nearly naked with scattered minute lycophylls, 0.9--3 mm diam.; sporophylls much shorter than peduncle leaves. Sporangia reniform. Spores rugulate, sides at equator convex, angles acute. Gametophytes photosynthetic, on substrate surface, tuber-shaped and lobed; ring meristem absent. x = 35.
Species 12 worldwide, one in the Uruguayan flora. 
